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I, Nihar Jindal, declare the following: 

1 . I have been retained by Intersil Americas, Inc, assignee of the above-captioned reissue 
patent application. 

2. I am an Associate Professor in the Department of Electrical and Computer Engineering 
and the Digital Technology Center at the University of Minnesota, Twin Cities. I received the 
B.S degree in Electrical Engineering/Computer Science from the University of California, 
Berkeley in 1999 and the M.S. and PhD degrees in Electrical Engineering from Stanford 
University in 2001 and 2004. 

3. I am an expert in wireless communication as demonstrated by the Curriculum Vitae 
(attached as Exhibit 1). 

4. I have studied the paper May, et al, "Reducing the Peak-to-Average Power Ratio in 
OFDM Radio Transmission Systems," 48 th IEEE Vehicular Technology Conference (1998) 
(hereinafter the May reference; copy attached as Exhibit 1). I have also studied the detailed 
description of the present application and the statements submitted by the inventor, Mr. 
McCallister, regarding the May reference. 

5. It is my expert opinion that one of ordinary skill in the art would not be able to implement 
the system described in the May reference without undue experimentation. The primary 
deficiency in the May reference is its lack of detail regarding the timing of the various signals 
involved in the correction of the OFDM signal. As explained in more detail below, the silence of 
the May reference on this issue would require extensive experimentation for one of ordinary skill 
in the art to be able to reproduce May's results, if at all. 

6. The May Reference: 
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A. In Section II. B of the May reference, it is stated that in [1] that Peak-to-Average 
Power Ratio (PAPR) is reduced by clipping the sampled signal, but that this approach does not 
provide any guarantees about the analog (continuous-time) waveform. 

B. It is stated that in [5] the oversampled signal is clipped, and then filtered. 

C. In describing [6], which is the reference that uses a multiplicative correction 
signal (as opposed to the additive correction signal), it is stated that "the OFDM signal is 
corrected by multiplying it with a correction function k(t). If the signal exceeds the amplitude 
threshold AO at the times t_n, then the corrected signal c(t) is". . . Note that the set of possible 
values of t_n is not specified. A little further down in this description the following is stated: 
"Obviously, with this method it can be achieved to limit the amplitude of the oversampled 
signal. . ." This could possibly be interpreted as meaning that the technique of [6] is applied to the 
oversampled signal, although I do not believe this is clear. 

D. Section III of the May reference describes the proposed additive correction 
function. After the equations for the corrected signal are given it is stated "This correction limits 
the signal s(t) to A O at the positions t_n of amplitude peaks." It is not specified whether or not 
the possible values of t_n are limited to some subset of time, or whether they can be arbitrary 
time instances. If the authors intend to imply that the values of t_n are free to be any time 
instance, then it must be noted that (i) no precise mathematical definition of the chosen t_n is 
given, i.e., there is no equation anywhere in the paper that specifies the t_n values, and (ii) not 
even an algorithmic description is provided of how to specify the t_n values. 

E. It is my opinion that a person of ordinary skill would thus not know how to 
implement the proposed solution, as there are many different possible ways in which these time 
instants could be identified. For example, one could consider each excursion during which the 
waveform goes above the threshold (i.e., identify a contiguous time interval during which time 
s(t) >= A O) and then identify the peak of this excursion. There are other alternatives, such as 
using the midpoint of each such excursion or using every time instance at which point s(t) > A O. 
These different possibilities are stated simply to illustrate that there is great ambiguity in the 
critical issue of defining the t_n values. 

F. A direct consequence of this ambiguity is the fact that no description is given of 
how, algorithmically, to identify the t_n values, and then to, algorithmically, appropriately delay 
the correction signal so that it is correctly and precisely synchronized with the uncorrected signal 
when the two signals are added together. Although both of these tasks are critical, the paper 
does not provide sufficient detail on either. 
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G. The May reference further states: "If the OFDM signal is not oversampled, then 
the sampled auxiliary function g(n * delta t) is zero for all n not equal to zero. The correction 
scheme is identical with clipping in this case." The May reference, at p. 2476, right hand 
column, lines 9-11. This sentence might be interpreted to imply that the performance of the 
proposed correction scheme somehow depends on whether or not the signal is oversampled, 
which in turn might lead one to believe that the correction should be applied to the sampled 
signal (whether or not it is oversampled). Some lines down, when the example is being 
described, it is stated "The signal s(t) has been oversampled by a factor of four". Id. at lines 17- 
18. These things, when put together, might lead to believing that the correction is performed on 
the samples (i.e, the values of t_n is restricted to the instances at which the signal is sampled, 
which depends on the degree of oversampling). However, the above relations are certainly not 
explicit and they only represent one possible way of reading the message of May. 

H. Furthermore, and very importantly, it is not explained how to implement the 
proposed correction function on the basis of the sampled signals. Are the values of t_n allowed 
to be any and all of the samples? In that case, the correction term could presumably be applied 
to every sample. If the oversampling factor was very large, then this would lead to a huge 
distortion of the signal and poor performance. 

I. There is only one relevant working example in the May reference (bottom of pg. 
2476), and it is very brief. It is my opinion that not nearly enough detail is provided in the May 
reference to recreate this example. Note that no flow chart or table is provided to explain the 
algorithm. It is not clear if the correction is applied to the samples or not. It is not clear what the 
signal waveforms have been used to generate Figures 3 and 4. 

J. Finally, it is my opinion that undue experimentation would be needed for one of 
ordinary skill in the art to make or use the system described in the May reference. For example, 
one of ordinary skill in the art would need to determine how the time instants t_n should be 
defined. This would require a great deal of research, as there are a multitude of possibilities for 
this and it would not at all be clear to a person of ordinary skill how to go about selecting a 
candidate from these choices. It also would not be clear how to implement the required delaying 
of the correction waveform to guarantee it is synchronized with the uncorrected waveform. 

K. Summary : It is my opinion that the May paper leaves many critical points 
unexplained: (1) how to define the t_n values, (2) how to find those t_n values, and (3) how to 
implement the required delays. These omissions add up to May not providing sufficient 
direction to enable one of ordinary skill in the art to practice the described technique. The May 
reference does not specify how the time/delay values t_n are to be selected, and there appear to 
be at least two different interpretations that a reader could extrapolate from the paper (neither is 
specified, so either approach has to be truly extrapolated). One possible interpretation is that t_n 
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is allowed to take on any value. If this was the case, then it still is not clear how precisely the 
tn's are to be defined, since no equation or algorithm approach is described. Furthermore, the 
method to implementing the appropriate delaying of the correction waveform is not described. 
Another interpretation is to apply the correction algorithm to the samples of the signal. If this 
was the case, it still is not clear how to implement the authors' approach, since there are 
ambiguities regarding applying the approach to potentially all of the samples or just some of 
them. There is also the issue that if the oversampling rate is high, then this would result in very 
poor performance. 

7. McCallister statements: The different written statements by McCallister repeatedly 
state that the May paper teaches that the values of t_n should correspond to the points at which 
the waveform s(t) achieves its maximum value above the threshold A O, i.e., that the values of 
t_n should not be restricted to only sample points. (Note that this is the first of the two possible 
interpretations that I gleaned from the May paper). This is most clearly seen on pg. 7 of Mr. 
McCallister's Statement (dated Nov. 8, 2007): 

May et al. used a different constraint than my co-inventors and I used: May et al. 
demanded very precise location of each signal peak,. . . May et. al modified the 
set of excursion samples by applying a simple gating on the excursion sample 
stream: only a single sample from any peak occurring within a set of contiguous 
excursion samples was permitted as input to the filter. 

This text reveals two important things. First, McCallister believes that the May reference 
corresponds to a very specific implementation and choice of t_n, whereas my reading of the 
paper is that there are at least two very different possibilities for how the May solution could be 
implemented (see above). But if we agree that that is the correct interpretation of the May paper, 
McCallister's explanation - "only a single sample from any peak occurring within a set of 
contiguous excursion samples was permitted as input to the filter" - also illustrates that 
insufficient detail is provided in the May paper for this approach. This is because in the May 
reference, no detail is provided about how to pick the values of t_n, but from McCallister's 
statement we see that such detail clearly is required in order to actually implement May's 
algorithm. 



8. Overall summary: Upon reading the May reference alone, the proposed algorithm could 
be extrapolated as applying to the precise time instants at which the signal achieves its maximum 
value or applying it to the samples of the signal. The text hints at both extrapolations, but 
sufficient detail is not provided for either. On the other hand, the McCallister declarations state 
that the May reference corresponds to applying the algorithm to the precise time instants (as 
opposed to only the samples) - it is not clear why McCallister has presumed that this is what the 
May reference implies - and then proceeds to "fill-in" the many details that are not provided in 
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the May reference. Furthermore, McCallister describes how applying correction to only some of 
the samples (those separated by a baud-interval) as specified in the patent at hand performs better 
than what he presumes is the May approach, and in doing so he also explains that the approach in 
the patent is quite different (in regard to identification of the values of the t_n's) from what he 
presumes is the May approach. In summary, I agree completely with Neil Birch's comment that: 
"In my opinion a person of ordinary skill in the art could not implement May's system without 
undue experimentation." 



9. Fixed delay: It is my opinion that the present application describes a fixed delay 
element; namely element 138 (see Fig. 2). First, it should be clarified that a "fixed delay 
element" is a single delay element in which the output waveform is equal to the input waveform 
delayed by a fixed amount of time, where the fixed amount of time is not dependent on the input 
to the delay element. In other words, the amount of delay is set to a particular value during the 
design of the system, and then is never changed or adapted. By this standard definition a delay 
element whose delay amount depends on the input waveform is not a fixed delay element; a 
delay element that delays different portions of the input waveform by different amounts of time 
is also not a fixed delay element. 

A. The fact that 138 is a fixed delay element is clearly explained in column 11, lines 
47-54, where it is stated: 

Delay element 138 produces a delayed modulated signal 140, which is effectively 
modulated signal 74 delayed sufficiently to compensate for the propagation and 
other delays encountered in off-time constrained-envelope generator 106, and 
particularly in off-time pulse spreading filter 134. In other words, delayed 
modulated signal 140 is modulated signal 74 delayed into synchronism with off- 
time constrained-bandwidth error signal stream 108. 

The first sentence in the above passage makes it clear that delay element 138 delays its input, 
modulated signal 74, by the sum of the propagation delay and the delay imposed by the pulse- 
spreading filter 134 within the off-time constrained-envelope generator and any other delay 
encountered in off-time constrained generator 106. Those skilled in the art would see that the 
"propagation delay" clearly refers to the physical time taken to pass the signal from 77 to 106, 
which is a physically measurable quantity that clearly only depends on the actual implementation 
of the circuit and not on the input waveform. It is also clear to those skilled in the art that the 
delay imposed by the pulse-spreading filter 134 is a constant, input-independent quantity. In 
fact, in column 11, lines 33-36, it is stated that off-time pulse spreading filter 134 is "essentially 
the same as the operation of pulse-spreading filter 76 in the conversion of phase-point signal 
stream 50 into modulated signal 74 described hereinabove", and the operation of 76 is described 
in column 7, lines 37-40: "Of course, those skilled in the art will appreciate that signal streams 
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74 and 84 may be delayed from signal stream 50 by a delay imposed by filter 76." This passage 
refers to the standard delay that is imposed by the implementation of a filter, as appreciated by 
those skilled in the art. Finally, the "any other delay encountered" phrase in the passage quoted 
earlier would be interpreted by those skilled in the art as simply allowing for the possibility of 
other delays in 106, such as time to perform the combining and discriminating activities. Thus, 
the three components of the delay in delay element 138 are each input-independent. As a result, 
delay element 138 imposes a constant, i.e., fixed, delay, regardless of what the value of its input 
(74) is. Thus, this attests to the fact that 138 is a fixed delay element. 



10. I further declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true, and further, that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application or any 
patent issuing thereon. 



Dated: October 5, 2010 By: /Nihar Jindal/ 

Nihar Jindal 
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B.S. Electrical Engineering/Computer Science, May 1999 

Work Experience 

University of Minnesota, Minneapolis, MN Sept. 2010 - Present 

Associate Professor 

University of Minnesota, Minneapolis, MN Aug. 2004 ~ Aug. 2010 

Assistant Professor 

Research 

• Wireless communication 

• Multi-user/multi- antenna communication systems 

• Ad- hoc networks 

• Cross-layer design of communication networks 

• Dynamic resource allocation for fading channels 

• Multi-user information theory 

Teaching 

• Wireless Communication (EE 5505), Spring 2010, Spring 2007, Spring 2006 

• Information Theory and Coding (EE 5581), Fall 2010, Fall 2007, Fall 2005 

• Digital Communication (EE 5501), Fall 2009 

• Advanced Topics in Wireless Communication (EE 8950), Spring 2008 

• Statistical Methods in Electrical and Computer Engineering (EE 3025), Fall 2006 

• Multi-User Information Theory (EE 8510), Spring 2005 

• Participant in Early Career Faculty Teaching Program, 2005-2006 

Bell Labs, Lucent Technologies, Crawford Hill, NJ June - August 2002 

Summer Intern, Wireless Research Lab 
Mentor: Dr. Gerald Foschini 

• Analyzed performance of pre-coding techniques for multiple- antenna downlink cellu- 
lar systems. 

• Evaluated potential gain due to multiple base station cooperation in a cellular envi- 
ronment. 



Intel Corporation, Santa Clara, CA 
Summer Intern, Microprocessor Research Lab 
Mentor: Dr. Leslie Rusch 



June - Sept 2000 



• Evaluated performance of advanced signal processing techniques in wireless LAN 
receivers. 



Honors • Guillermo E. Borja Award, University of Minnesota, 2010 

• NSF CAREER Award, 2008. 

• McKnight Land-Grant Professor, University of Minnesota, 2007-2009 

• Ezra Frederick Scatter good Fellowship, Stanford University 

• Electrical Engineering Honors Program, UC-Berkeley 

• Member Eta Kappa Nu 

Paper Awards • IEEE Communications Society Leonard G. Abraham Prize (JSAC Best Paper Award) 
2009, "Limited Feedback- Based Block Diagonalization for the MIMO Broadcast 
Channel" 

• IEEE Communications Society and Information Theory Society Joint Paper Award 
2005, "On the Duality of Gaussian Multiple- Access and Broadcast Channels" 

Professional Affiliations 

• IEEE Information Theory Society 

• IEEE Communications Society 



Professional Service 



Associate Editor, IEEE Transactions on Communications, 2007-Present 
Treasurer, IEEE Information Theory Society, 2010-12 

Technical Program Co- Chair, IEEE Communication Theory Workshop, 2010 

Guest Editor, EURASIP Journal on Advances in Signal Processing, Special Issue on 
"Multiuser MIMO Transmission with Limited Feedback, Cooperation, and Coordi- 
nation," 2008 

Guest Editor, EURASIP Journal on Wireless Communications and Networking, 
Special Issue on "Theory and Applications in Multiuser/ Multiterminal Communi- 
cations," 2008 

Treasurer, IEEE Communication Theory Workshop 2009; Poster Co-Chair, IEEE 
Communication Theory Workshop 2008. 

Technical Program Co- Chair, Multiple Antennas and Space- Time Processing Track, 
IEEE Vehicular Technology Conference, Fall 2007 

Technical Program Committee Member: IEEE Int. Symp. on Information Theory 
(ISIT) 2007, 2008, 2009, IEEE Int. Conf. of Communications (ICC) 2006, 2008, 
2009, IEEE Global Telecommunications Conf.(Globecom) 2006, 2007, 2008, 2009, 
WiOpt 2008, Information Processing in Sensor Networks (IPSN) 2006, RAWNET 
2006, Int. Wireless Commun. and Mobile Comput. Conf. (IWCMC) 2006, IEEE 
WirelessComm 2005, IEEE VTC 2005 

Reviewer for IEEE Transactions on Information Theory, IEEE Transactions on Com- 
munications, IEEE Communications Letters, IEEE Transactions on Wireless Com- 
munications, IEEE Journal on Selected Areas in Communications, IEEE Transac- 
tions on Signal Processing. 

President, IEEE Twin Cities Chapter of Signal Processing and Communication So- 
cieties, 2005 - Present 



Journal Publications 



1. Peng Wu and Nihar Jindal, "Coding versus ARQ in Fading Channels: How Reliable 
should the PHY be?", Submitted: IEEE Transactions on Communications, March 
2010. 

2. Nihar Jindal, Jeff Andrews, and Steven Weber, " Mult i- Antenna Communication in 
Ad Hoc Networks: Achieving MIMO Gains with SIMO Transmission", Submitted: 
IEEE Transactions on Communications, Dec. 2009. 

3. Mari Kobayashi, Nihar Jindal, and Giuseppe Caire, "Training and Feedback Opti- 
mization for Multiuser MIMO Downlink", Submitted: IEEE Transactions on Com- 
munications, Dec. 2009. 

4. Juyul Lee and Nihar Jindal, "Asymptotically Optimal Policies for Hard-deadline 
Scheduling over Fading Channels," Submitted: IEEE Transactions on Information 
Theory, June 2009. 

5. Steven Weber, Jeff Andrews, and Nihar Jindal, "An Overview of the Transmission 
Capacity of Wireless Networks,," To Appear: IEEE Transactions on Communica- 
tions, 2010. 

6. Nihar Jindal and Angel Lozano, "A Unified Treatment of Optimum Pilot Overhead in 
Multipath Fading Channels," To Appear: IEEE Transactions on Communications, 
2010. 

7. Giuseppe Caire, Nihar Jindal, Mari Kobayashi, and Niranjay Ravindran, "Multiuser 
MIMO Achievable Rates with Downlink Training and Channel State Feedback," To 
Appear: IEEE Transactions on Information Theory, 2010. 

8. Peng Wu and Nihar Jindal, "Performance of Hybrid- ARQ in Block-Fading Channels: 
A Fixed Outage Probability Analysis," IEEE Transactions on Communications, Vol. 
58, No. 4, pp. 1129-1141, April 2010. 

9. Angel Lozano and Nihar Jindal, "Transmit Diversity v. Spatial Multiplexing in 
Modern MIMO Systems," IEEE Transactions on Wireless Communications, Vol. 9, 
No. 1, pp. 186-197, Jan. 2010. 
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